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Marine Ornamental Fish 
A new commodity prioritized in the SEAFDEC Aquaculture Department for research in the 
next three years is ornamental fish (marine and freshwater). This was identified by representa-
tives of SEAFDEC Member Countries - Japan, Philippines, Singapore, and Thailand - during the 
Second Seminar-Workshop on Aquaculture Development in Southeast Asia in August 1991 (see 
AFN, Vol. IX, No. 4, July-August 1991). Further, broodstock development and genetic improvement 
of some marine ornamental fish will be pursued this year, as planned during the Roundtable 
Discussion on 1992 SEAFDEC/AQD Research Activities last 23-24 January at Tigbauan, Iloilo. The 
roundtable discussion was attended by SEAFDEC/AQD researchers, some faculty members of the 
University of the Philippines in the Visayas, representatives from the Department of Agriculture (both 
Bureau of Agricultural Research and Fisheries Sector Program), Philippine Council for Aquatic and 
Marine Research and Development, and the private sector (see related stories, pp. 18-19). 
This issue takes a look first at the economics of the world trade of ornamental fish. Virtually, 
no complete statistics are known to have been compiled on world trade in tropical aquarium fish other 
than the assessment made by the International Trade Centre UNCTAD/GATT in 1979 with the eight 
largest tropical aquarium fish markets: United States, Germany FR, United Kingdom, Netherlands, 
Belgium, Sweden, France, and Switzerland. These countries then accounted for 70% of total world 
imports of aquarium fish. Detailed statistics on the trade and industry are not generally available 
because of the low volume (though high value) of the commodity. 
And then, the status of the Philippine industry and a concern on conservation - particularly of 
the marine ornamental fish - as well as some management aspects are discussed. (to page 2)
World Trade 
During the last four decades, there has 
been considerable growth and diversification 
in the international trade in ornamental fish. 
Global retail sales of fish, plants, and associ-
ated accessories for the hobby were esti-
mated in 1971 at US$4 billion, although these 
had then increased to US$7.2 billion in 1986. 
Very few reliable data are available on 
the number of fish involved in the ornamental 
fish trade. Conservative estimates suggest 
that at least 150 million ornamental fish are 
now sold on a world-wide basis each year. 
A huge range of fish species are avail-
able through the ornamental fish trade, and 
one major European importer lists 700-800 
species of freshwater and marine fish as "com-
monly available." Barbs, danios and related 
carp-like fishes, characins and tetras, catfish, 
toothcarps, and cichlids and coral fish are 
particularly popular. Although precise support-
ing data are lacking, current opinions agree 
that 90% of the freshwater fish available in the 
trade are captive-bred and virtually all of the 
marine fish are removed from the wild. 
Source: C. Andrews. 1990." Vjg"qtpcogpvcn"
hkuj" vtcfg" cpf" hkuj" eqpugtxcvkqp0 Journal of Fish 
Biology 37 (Supplement A): 53-59. 
Demand characteristics. The value of 
world trade in tropical aquarium fish is esti-
mated at about US$600 million annually at 
wholesale level, or US$200 million in terms of 
imports. 
Demand for aquarium fish has grown 
since the 1960s at an average annual rate of 
10-15%. Owing to adverse economic condi-
tions, it has slackened since 1974, but is 
expected to pick up with economic recovery 
and reduced unemployment in the importing 
countries. 
The largest markets for tropical aquar-
ium fish are the United States, Japan, the 
Federal Republic of Germany, the United 
Kingdom, and the Netherlands. Saltwater fish 
account for only about 10% of the total market 
in terms of volume, and 20% in terms of value. 
The bulk of demand, in terms of popula-
tion groups, appears to be accounted for by 
skilled industrial workers. The hobby is also 
reported to be particularly popular among 
apartment dwellers in large towns, as well as 
among persons living in areas where winters 
are relatively long and severe. 
Supply pattern. On a regional basis, 
exports of tropical aquarium fish originate as 
follows (by value): Asia, 60%; South America, 
30%; Africa, the Caribbean and other areas, 
10%. Although Africa has vast natural re-
sources of aquatic life, its exports of fish are 
estimated at only 2% of the total, and the 
potential market for West African and Central 
African species is only beginning to be ex-
plored. The same is true of a large number of 
potential sources of supply in other parts of the 
world. 
The condition of the aquarium fish trade 
and industry in developing countries, with the 
exception of a few countries in Southeast 
Asia, is as yet far from satisfactory. This is due 
primarily to lack of technical know-how con-
cerning breeding, collection and packaging 
methods, and lack of adequate market infor-
mation; lack of suitable air transport to the 
target markets is another limiting factor for 
some countries. 
Most of the freshwater species exported 
from Southeast Asia are bred in captivity. 
Exports from Hongkong and Singapore, for 
example, include native species and varieties 
raised from breeding stock imported from 
other parts of the world. Freshwater species 
from South America (e.g., Brazil, Colombia, 
and Peru) are usually caught wild. 
Saltwaterfish, however, cannot normally 
be commercially bred in captivity. One Florida 
company has successfully bred a few varieties 
of saltwater aquarium fish, but their colors are 
much less vivid than those of the same varie-
ties when caught in their natural habitat. 
Some 40-50% of all tropical aquarium 
fish sold, and virtually all marine fish, are 
caught wild. 
Tropical aquarium fish are also bred in 
industrialized countries. Domestic supplies of 
aquarium fish meet about 20% of total demand 
in the United States, and about 10% in several 
European markets. 
However, the breeding of tropical aquar-
ium fish in industrialized countries has become 
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relatively uneconomical in recent 
years owing to the drastic increase 
in costs, especially for heating. 
Domestic supplies in all major mar-
kets are therefore declining fairly 
rapidly, a situation that offers grow-
ing export opportunities to develop-
ing countries. 
Fish losses. Fish losses dur-
ing capture in natural habitat and in 
transit to importing countries are re-
ported to be still alarmingly high; on 
a world-wide basis, the loss ratio is 
estimated at not less than 50%. 
Some 20-30% of exported fish die 
through mishandling of consign-
ments during air transport; the bal-
ance are lost through lack of care and knowl-
edge on the part of collectors, exporters, and 
importers. 
The lowest loss ratio occurs in exports 
from Southeast Asia. The average loss in 
transit from Singapore and Hongkong is 5%, 
whereas the corresponding figure for supplies 
from South America, particularly to European 
markets, may be up to 30%. For supplies from 
certain African countries, losses are reported 
to be even higher. 
Prices. The prices obtained by export-
ers of tropical aquarium fish on a free-on-
board basis have remained virtually static 
over a number of years. This is due primarily 
to the lack of adequate market information 
generally available to exporters, the excessive 
number of exporters in certain countries, the 
abundant supplies available from a few key 
sources (particularly in Southeast Asia), and 
the heavy losses in transit. In addition, air 
freight rates have risen sharply in recent years, 
and the economic recession has depressed 
wholesale and retail prices in the importing 
countries. Certain changes in the distribution 
system, in particular the emergence of casual 
importers, trans-shippers and forwarding 
agents, have also contributed to holding down 
the prices paid to exporters. 
Clearly, therefore, the revenue obtain-
able from this trade will increasingly depend 
on economies in the breeding and collection of 
fish for export as well as on a determined effort 
to reduce losses in transit, in other words, on 
the more effective organization of the aquar-
ium fish trade and industry in the exporting 
countries. Certain corrective measures are 
also required in the importing countries to 
promote the healthier growth of the trade, and 
hence of the hobby. 
Seasonal pattern. Sales of aquarium 
fish slow down substantially during the sum-
mer months, especially in July and August. It 
is estimated that 60-70% of total annual fish 
imports take place in the seven-month period 
from October to April. 
The volume of trade reaches a peak in 
December and January. January, according 
to many of those interviewed, is the busiest 
month of the year, because parents often give 
aquarium tanks as Christmas presents to young 
enthusiasts. An unduly long winter or a bad 
summer also tends to help the trade. 
Role of airlines. Airlines play a pivotal 
role in world trade in tropical aquarium fish, and 
it is primarily owing to the expansion of civil 
aviation that the export trade in aquarium fish 
from developing countries has reached its 
present level. For an exporting country, the 
selection of export markets is largely dictated 
by the availability of suitable flights to the 
appropriate destinations. 
Airlines, mainly the national carriers of 
industrialized countries, earn an estimated 
US$80 million annually in freight charges from 
this trade. On average, freight represents 4 0 % 
of landed cost; actual freight charges vary with 
distance, the size of the consignment, and the 
carrier. 
Environmental considerations. There 
is growing concern among environmentalists 
that the large-scale capture of tropical fauna 
The expansion of civil
aviation has boosted
the export trade in
ornamental fish.
X(1) January-February 1992 3Aqua Farm News
for commercial purposes will lead to gradual 
extinction of such fauna and consequent dam-
age to the environment. 
Importing countries are concerned that 
the trade may result in damage to their local 
biotope. They are therefore taking a number of 
measures to prevent the introduction of spe-
cies which, if allowed to proliferate, might 
spread disease among domestic livestock 
(including poultry), or even among humans. 
Hence, national authorities responsible 




water and marine, 
is the least known 
and recognized in 
the f isher ies 
sector. Its devel-
opment is not as good as the other branches of 
fisheries. 
Regardless of this shortcoming, the 
tropical fish industry continues to grow steadily. 
As a hobby, it is fast gaining popularity and 
many hobbyists are switching to aquarium fish 
because of its advantages. Unlike other pets, 
tropical fish does not occupy a lot of space. For 
small homes, a mere 30 ×  60 cm area will 
suffice. Tropical fish is also less messy com-
pared to dogs, cats, birds, and other pets. It is 
an interesting and beautiful house decor, too. 
Tropical fishes do not eat much, so they are 
economical to grow. Also, many professionals' 
offices and doctors' clinics have aquarium 
displays because watching fish swimming 
gracefully calms the nerves of waiting clients 
and patients. Modern equipment now available 
makes the cul ture of t ropical f ish less 
complicated. For travellers, this is also the 
easiest pet to keep because food required can 
actually be measured and placed in an 
automatic dispenser attached to the tank. 
In short, tropical aquarium fish can be a 
flourishing industry. 
for export development would find it useful to 
establish a joint body to assist, guide, and 
supervise the aquarium fish export trade and 
industry. Such a body would be composed, for 
example, of officials of the fisheries depart-
ment and the export promotion agency, and of 
representatives of the trade. 
Source: International Trade Centre UNCTAD/ 
GATT. 1979." Kpvgtpcvkqpcn" vtcfg" kp" vtqrkecn"cswct/
kwo" hkuj0 Geneva. 
Marine tropical fish 
The Philippines is the biggest exporter 
of marine tropical fish. The industry has been 
in existence for 20 years or so. During the first 
five years, only a few people engaged in the 
trade. In the '70s and '80s, more people real-
ized its potential, thus increasing the number 
of people involved in this trade. 
The Philippines supplies 70% of the 
world's marine tropical fish requirement, com-
prising 340 known species of fishes. In the 
United States alone, it is estimated that 80% 
of their imported aquarium fish comes from the 
Philippines. The country has an advantage 
over others in producing and shipping aquar-
ium fishes - advance technology in handling 
and packing, modem equipment, and variety. 
Other Asian countries like Singapore, Taiwan, 
and Hongkong have to import from the Philip-
pines to supplement their own limited supply 
and variety. Export markets include United 
States, Canada, England, West Germany, Bel-
gium, Italy, Spain, France, Australia, Sweden, 
Switzerland, Australia, Japan, Thailand, Sin-
gapore, Taiwan, and Hongkong. 
The aquarium fish industry is fast be-
coming a major source of dollars for the coun-
try. Hence, it is of utmost importance to de-
velop this trade. Unfortunately, government 
attention to the industry is inadequate. One 
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important contribution though is the launching 
of the "Bantay Dagat" Program of the Depart-
ment of Agriculture. Under the program, the 
Bureau of Fisheries and Aquatic Resources 
"plants" thousands of artificial reefs in various 
Philippine seas. Although this program is not 
exclusively for the benefit of the aquarium 
industry, it actually helps increase the supply 
of fish. Many suppliers and collectors confirm 
that these artificial reefs are now inhabited by 
all forms of marine life, especially the coral-
and rock-dwelling species. 
Today, industrial ized countries are 
dumping more wastes in the seas. Pollution, 
compounded by siltation and illegal fishing, is 
rapidly destroying coral reefs and killing ma-
rine life. If not stopped now, this will result in 
the destruction of marine life and consequently 
spell the end of the aquarium fish industry. 
At the" Pcvkqpcn"Gzrqtv"Eqpitguu held on 
24-25 May 1989, Secretary Jose Concepcion, 
Jr. of the Department of Trade and Industry 
announced the total export target of US$15 
billion by the year 1992. This may signal the 
realization of the dream to become a newly 
industrialized country by the year 2000. In 
answer to the call of Secretary Concepcion, 
the tropical fish exporters are working very 
hard to increase the volume of their export. 
The country's tropical fish export has 
steadily increased over the years. Recently, 
however, some setbacks occurred. An airline 
is slowly killing the business by reducing air 
transport space. In fact, confirmed shipments 
have been unloaded in several instances. Thus, 
a reduction in export volume. Also, afternoon 
flights to the United States arrive too late for 
regular customs clearance. 
It is hoped that the government can 
help in this regard. Then, the industry can help 
make economic progress a reality for the 
Filipino people. 
Source: Lolita Ty. 1990." Qxgtxkgy"qh"vjg"Qt/
pcogpvcn" Hkuj" Kpfwuvt{0 In: Status of the Orna-
mental Fish Industry in the Phi l ippines; 
Proceedings of the 1st National Ornamental 
Fish Symposium and Exhibition in the Philip-
pines; 17 October 1989; Metro Manila; PCAMRD 
and TLRC. 
Resources 
Fish groups. There are 25 groups of 
fish comprising 243 species (and 32 others not 
included below) that can be found in the Phil-
ippines for aquarium purposes. The groups 
and their corresponding number of species 
are as follows: 
1. Angel fish - 28 
2. Angel fish 4 
3. Anthias fish 8 
4. Batfish 3 
5. Bleeny 4 
6. Butterfly fish - 35 
7. Cardinal fish 4 
8. Clown fish 9 
9. Damsel fish - 15 
10. Eel 6 
11 . File fish 6 
12. Goat fish 3 
13. Goby - 20 
14. Grouper 16 
15. Grunt fish 6 
16. Hawk fish 4 
17. Lion fish 7 
18. Parrot fish 5 
19. Pseudochromis 3 
20. Puffer fish 7 
21 . Shark 4 
22. Snapper - 5 
23. Tang fish 9 
24. Trigger fish - 10 
25. Wrasse - 19 
Grazers? What do you think they
call us goatfish for?
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Aside from these, there are also 66 
known species of invertebrates being exported, 
namely: 
1 . Anemone - 12 
2. Crab - 6 
3. Lobster - 3 
4. Seahorse - 3 
5. Shrimp - 9 
6. Sponge - 2 
7. Starfish - 8 
8. Urchins - 2 
9. Featherduster - 3 
10. Live shell - 7 
1 1 . Sea slug - 4 
12. Octopus - 2 
Other invertebrates number five spe-
cies each. 
Trading zones. There are three major 
trading zones in the Philippines for marine 
aquarium fishes, namely: Pagbilao, Quezon; 
Bolinao, Pangasinan; and Lapu-Lapu City, 
Cebu (above map). 
Pagbilao, Quezon 
This is the biggest trading zone of aq-
uarium f ishes. Barangay Polo, Sitio Ibaba, is 
the base of 25 managers (middlemen) and 
300 or more collectors. Almost all are migrants 
and descendants from the Visayan region, 
specifically Sta. Rosa, Olango Island in Cebu. 
Pagbilao has the most extensive collecting 
grounds, covering the areas of Panambok, 
Talaw-talaw shoal and Dalahican, Quezon. 
And what makes this zone more extensive is 
that most of the big suppliers from this area 
operate in far flung places like Palawan, Min-
doro, and other known reefs in the Visayas. 
One fishing expedition with 15 divers lasts for 
1 0 - 1 5 days. Coral reef area most often 
explored by Pagbilao collectors are Agdan-
gan, Gen. Luna, Catanuan, Padre Burgos, 
Aurora, and Polillo Island in Quezon; Burias in 
Masbate, part of Marinduque, and Mindoro 
Or ien ta l ; and C a r a m a y , Bugsuk , and 
Quiniluban group of islands in Palawan. 
Lapu-Lapu City, Cebu 
Cebu in general is considered the sec-
ond biggest trading zone. The traditional col-
lecting grounds are the southern part of Cebu, 
Bohol, Siquijor, Negros Oriental, Leyte, and 
some parts of Davao and Surigao del Norte. 
The double-barrier reefs of Dajanon Bank, the 
fringing reefs of the nearby islands of Olango, 
north and northeastern parts of Bohol are also 
their favorite collecting areas. 
There are about 116 species of fishes, 
34 genera, representing 33 families and 39 
species of invertebrates coming from Cebu. 
Bolinao, Pangasinan 
The smallest trading zone is Bolinao. 
There are only six legitimate aquarium fish 
middlemen and about 30 or more collectors. 
Collection of fishes is done in the shoal reefs of 
Pangasinan Gulf, Fagg Reef, Poro Pt. in San 
Fernando, La Union, and part of Olanin Bay in 
Pangasinan. 
Other trading zones fast catching up 
with the three traditional zones include Sta. 
Cruz, Masinloc, and Matain, all in Zambales; 
Bicol; Sulu and Zamboanga. 
Production. Bolinao, Pangasinan pro-
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iwoq{ bags of assorted tropical fishes every 
month. One"dc{qpi contains about 2-10 rare 
or expensive fishes and 100-200 ordinary or 
less expensive fishes, like damsels, etc. There 
is no known tally as to the actual number of 
fishes delivered from this area to Manila, nor is 
there an accurate record of the total cost of fish 
delivered. However, based on interviews made 
with several collectors and middlemen in the 
area, it was established that the daily income 
of one collector is about P60 a day or P1500 
per month based on 25 diving days a month. A 
middleman makes an income of P3200-8000 
per month. 
Pagbilao, Quezon produces a maximum 
of 725" dc{qpiu per month, three, times more 
than the production of Bolinao. Earnings of 
collectors and middlemen are almost the 
same as their Bolinao counterparts. 
Lapu-Lapu City, Cebu, produces a maxi-
mum of 506" dc{qpiu per month, which is a 
little less than the production of Pagbilao. The 
difference could be attributed to selective col-
lection of species ordered by middlemen or 
exporters. Income of collectors and middle-
men is about the same as those in other areas. 
Existing technology 
Gears. There are only a few gears used 
in collecting marine aquarium fishes in the 
Philippines, namely: 
1. Hookah or kapandra 
2. Gill nets 
3. Scoop nets 
4. Spear needle gun 
5. Goggles 
6. Squirt bottle 
Methods. Most collectors in the country 
still resort to the free dive method. This is very 
common in shallow reefs while collecting ordi-
nary or less expensive fishes. However, in 
deep areas where most of the rare and expen-
sive fishes are found they use" jqqmcj or 
mcrcpftc0"
As gathered from divers in different 
areas, less expensive fishes are caught with 
the use of gill nets. This gear is set around a 
stone coral where most of these fishes seek 
sanctuary. The divers will then stir the fish until 
they come out and swim directly to the waiting 
gill nets. From there on they collect the 
trapped fish by using scoop nets. 
The same procedure is applied to a 
variety of some expensive fishes. However, 
these fishes like angel fish are difficult to catch 
with gill nets because of their habit of seeking 
refuge in the inner portion of the corals or 
stones. Hence, sodium cyanide in squirt bottles 
is used as anaesthetic. This method, how-
ever, is being discouraged because of its ad-
verse effects on the natural habitat and on the 
fish itself. 
Spear needle gun is a very specialized 
device used for collecting a certain species 
(Mandarin fish). This kind of fish, according to 
divers from Cebu, cannot be caught by any 
other method. The process is quite tedious but 
very effective. 
Value 
Export of marine aquarium fishes has 
increased twenty-fold in a span of 10 years. In 
1970 the marine aquarium fishes exported 
made P1 000 263; in the early '80s, it in-
creased to over 20 million. However, slight 
decrease in the mid-'80s was attributed to the 
bad publicity the country's marine aquarium 
fishes got in the buying countries, particularly 
the United States. Demand for Philippine 
Wanted exotic tropical fish ...Hmm... That’s
me! Tokyo, LA, NY here I come ... I can
dream, can’t I?
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fishes declined because of mortality on ac-
count of the use of sodium cyanide. Aquarium 
enthusiasts and hobbyists are now opting for 
fishes certified hand-caught (net method) which 
attain a high degree of survival in the aquar-
ium. 
Recommendat ions 
1. Attempts should be made at resource 
management to protect the industry's future. 
2. Alternative catch methods which are 
not hazardous to fishes and not habitat-debili-
tating must be introduced. The net method 
(as against the use of sodium cyanide) should 
be encouraged. 
3. Supply problem being felt during 
typhoon and cold months could be offset by 
tapping non-traditional or unexplored fishing 
grounds unaffected by natural elements. Areas 
like Mindanao, Sulu archipelago and northeas-
tern Luzon. 
4. A massive re-education program 
among the people involved in the industry with 
emphasis on the conservation of the coral reef 
ecosystem should be conducted. 
5. The idea of a marine reserve should 
be looked into to ensure sufficient gene pool 
to serve as a recruitment source for population 
being actively collected in adjacent areas. 
6. Depleted areas due to overfishing 
and areas where dead corals abound should 
be pinpointed for a massive planting of artifi-
cial fish habitat. 
Source: Lolita Ty. 1987." Vtqrkecn"Hkuj"Cswct/
kwo" Kpfwuvt{" kp" vjg"Rjknkrrkpgu0 In: National Con-
ference on Fisheries Policy and Planning; 16-20 
March 1987; Baguio City; UNDP-FAO-DA-BFAR. 
7. (National authorities) should support 
the development of the industry by the provi-
sion of credit facilities and technical assis-
tance, as well as by the promotion of joint 
ventures with dealers in importing countries. 
Owing to rising domestic breeding costs, many 
such dealers are interested in establishing 
breeding stations in tropical countries either in 
partnership with organizations in the private or 
public sectors or independently. 
Training is another prerequisite for the 
development of the industry. 
By the adoption of such measures, a 
developing country would be able to increase 
the supply and variety of species available for 
export, and at the same time reduce the risk of 
overexploitation of its natural resources and 
resultant damage to the environment. 
Source: International Trade Centre UNCTAD/ 
GATT . 1979." Kpvgtpcvkqpcn" vtcfg" kp" vtqrkecn"cswct/
kwo" hkuj0 Geneva. 
in the news 
Aquarium fishermen 
go back to school 
Aquarium fishermen from Pa-
lawan, Quezon and Zambales received 
aᔮ3.25 million grant from the Interna-
tional Marine Life Alliance (IMA), Can-
ada, andᔮ1.7 million from World Wild-
life Fund (WWF-US) to implement the 
Pgvuocp" Vtckpkpi" Rtqlgev0"
The objective of the project is to 
train marine aquarium fish collectors 
to use small nets instead of cyanide in 
catching aquarium fishes. The long-
term objective is to stop one Cause of 
coral destruction. 
The grant was released through 
the Haribon Foundation, a non-profit 
organization concerned with environ-
mental conservation. The Philippine 
Council for Aquatic and Marine Re-
search and Development (PCAMRD) 
of the Department of Science and 
Technology (DOST) provided techni-
cal assistance. 
The training, headed by Steve 
Robinson, an American tropical fish 
expert and IMA training coordinator, 
was conducted in different regions of 
the country. Initial sites identified were 
*r0";."dqz+"
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Mike Peters. Mother 
Goose and Grimm. 
Pacific Start and 
Stripes. 
kp" vjg" pgyu000htqo p." :"
San Salvador, Zambales, Puerto Princesa, 
Palawan, and Pagbilao, Quezon. A series 
of 2-wk training sessions started in Janu-
ary 1990. About 20 collectors were 
trained at each session. 
Us ing lec ture-demonst ra t ions , 
slides and videotapes, the training im-
parted basic ecology, importance of coral 
reefs, social cost of coral loss (economic 
evaluation of corals), the aquarium fish 
industry, benefits and profits from using 
nets instead of cyanide, and better pack-
aging and shipping methods. Laboratory 
work included net making and underwater 
techniques in catching fish with nets. 
The aquarium fish industry is prac-
tically coral-based. The export value of 
the Philippine aquarium fish from 1979-
1987 rose fromᔮ2.9 toᔮ100 million. The 
industry, however, is beset with the prob-
lem of the use of cyanide which results in 
the early death of fish and destruction of 
corals. 
Although the practice is illegal, 
cyanide fishing is used to capture the 
brightly colored clown fish, butterfly f ish, 
angelfish, and gobies that are highly prized 
by collectors/hobbyists. It generally does 
not kill the fish but it is believed to weaken 
them and shorten their life span. It does, 
however, kill the coral reefs where the fish 
breed and live. Cyanide is also harmful to 
the fishermen who swim through clouds 
of cyanide and to their families if they eat 
fish that have ingested the poison. 
The" Pgvuocp" Vtckpkpi" Rtqlgev is 
expected to raise the income of aquarium 
fish collectors and protect their health, as 
well as reduce the death of non-target fish 
(including eggs and larvae) and the corals 
which provide important habitat for Philip-
pine food fishes. 
Source:" Cswctkwo" hkujgtogp" iq" dcem"
vq" uejqqn. Philippine Journal, 12 Feb. 
1990. 
Reef fishes reared In captivity 
For the first time, Hawaiian orna-
mental reef fish for the aquarium trade 
have been successfully raised in captivity 
at the University of Hawaii's Institute of 
Marine Biology on Coconut Island in Oahu 
(Hawaii). 
The damselfish," Fcue{nnwu" cndkugnc"
from Hawaii and" F0" ctwpwu from Guam, 
were reared to marketable size in the 
laboratory in just 10 wk. In the wild, these 
fish take a full year to reach market size. 
Up to 250 000 fish are collected 
from Hawaiian reefs each year for the 
ornamental reef fish trade. This has caused 
serious depletion of the wild population. 
The achievement of the University of 
Hawaii offers hope for restoring the wild 
reef fish population and sustaining the 
ornamental fish industry. 
Source: INFOFISH" Kpvgtpcvkqpcn"
(November-December) 6/91. 
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Conservation: A Concern 
Practically all species of marine fish 
used in the aquarium fish business - an indus-
try valued at US$20 million a year - inhabit the 
coral reefs. It therefore follows that for the 
industry to become sustainable, coral reefs 
must be protected from human disturbances. 
The common strategy for protection is 
the establishment of reserves, sanctuaries, or 
fishery replenishment areas. These protected 
areas should be managed ideally by the fish-
ing communities that stand to benefit from the 
protection scheme. There are at least half a 
dozen protected areas in the country; two 
other areas are being set up. 
These reserves are expected to be the 
source or reservoir of recruits for areas that are 
being fished by fisherfolk. Since the environ-
ment of the reserves is not disturbed, they are 
usually ideal habitats of marine aquarium fish, 
and thus expected to continuously supply the 
exploited areas with fish for the fisherfolk. 
Reserves, therefore, work to sustain the aq-
uarium fish catch. 
The variety of species that might be 
observed in a reserve is multiple. Several fish 
families can be represented, including those 
that are quite rare. 
Starting a Home 
Aquarium 
Basic equipment for a home aquarium 
includes a tank and tank cover, a filter, and an 
air pump. 
A rectangular 40-80 l tank makes a 
good aquarium for a beginning aquarist. One 
The Apo island Reef in the Mindanao 
Sea has been protected for five years. Coral 
cover composed of a variety of species is 80-
100%. This is in contrast to most Philippine 
reefs which have barely 25% cover. The coral 
reef fishes of the area are represented by 
several species which are abundant in num-
ber. When they become too many for the reef 
to support, some individuals spill over to the 
fishing areas where they are caught by fisher-
folk. In this particular reef, only food fishes are 
caught; aquarium fishes are left alone for tour-
ists to see and photograph. Recent reports by 
fisherfolk indicate that their catch has increased 
as a result of the establishment of reserves or 
sanctuaries. 
In catching aquarium fishes, we need to 
use non-destructive methods and adopt some 
forms of protection to be able to sustain the 
aquarium fish industry. 
Source: Angel C. Alcala. 1990." Eqpugtxcvkqp"
cpf" Ocpcigogpv" qh" Octkpg" Cswctkwo" Hkujgu0 In: 
Status of the Ornamental Fish Industry in the 
Philippines; Proceedings of the 1st Ornamental 
Fish Symposium and Exhibition; 17 October 
1989; Metro Manila; PCAMRD and TLRC. 
popular type of tank has a plastic frame, glass 
sides and ends as well as a glass bottom. Most 
covers include an incandescent or flourescent 
lamp that shines down into the tank. Make 
sure that the lamp is for aquariums and not the 
ordinary incandescent lamp. Such covers, 
called light reflectors, make it easy to see the 
fish. Lids that cover the entire top prevent fish 
from jumping out of the tank. 
There are two types of filter - an aquar-
ium filter and an undergravel filter. The aquar-
ium filter removes dirt suspended in the water 
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and keeps the water clean. Most filters are 
connected to an electrically operated air pump 
which produces a stream of air that pushes 
water through the filter. Trap-type filters pass 
the water through a sponge material which 
removes particles and some impurities. On 
the other hand, the undergravel filter sucks 
wastes into the gravel at the bottom of the tank. 
Filters also provide water circulation that helps 
disperse harmful gases. 
Before setting up the aquarium, the tank 
should be washed inside and out with luke-
warm salty water and then rinsed thoroughly. 
The tank should be placed in its permanent 
location on a level, strong surface near an 
electrical outlet and located away from direct 
sunlight to prevent the formation of algae. 
The gravel or sand should be rinsed 
thoroughly then boiled to kill the bacteria. Cool 
the gravel or white sand before putting into the 
tank in a layer 5 cm in front and 10 cm at the 
back to support the filter, and other decora-
tions like rocks and plants. Undergravel filters 
should be placed in the tank before the gravel 
is added. 
Water used for the tank should be "aged" 
for at least 12 h. 
It is best to fill the tank with water a little 
at a time and to watch for leaks that might show 
up. Plants that root in the gravel, rock, drift-
wood, or aquarium decorations should be 
placed in the tank when it is about two-thirds 
full. These makes the aquarium more attrac-
tive but uncrowded with plants and decora-
tions. Remember, the fishes should have 
enough room to swim around. 
Just before the tank is completely filled, 
install the filter or aerator. Lastly, dissolve a 
capsule of antibiotic in the aquarium (250 mg 
for 80 l) to disinfect the water. The antibiotic 
should be placed everytime water is changed 
and new fish is added. 
The water will be cloudy at first due to 
unsettled particles of dirt but this will clear up 
within 12 h. 
Source:" Uvctvkpi" c" jqog"cswctkwo. Malaya, 
1 November 1988. 
Ornamental 
Fish Breeding 
There are probably several thousand 
species of fish suitable for the tropical aquar-
ium. About 600 are known to aquarists. There 
is a great variety of fishes; some are rare and 
expensive, while others are too large to rear in 
an aquarium. It is advisable to start with the 
common, attractive, easily bred, and less ex-
pensive species, before attempting the more 
challenging ones. 
Goldfish 
"Lionhead oranda" goldfish are the most 
popular variety of goldfish (Ectcuukwu" cwtc/
vwu)0 They have short, round bodies, double 
tail and anal fins, and a broad head covered 
with a bumpy, fleshy hood. 
Goldfish mature at the age of about one 
year. Size is usually not a good measure of 
sexual maturity. A male that is ready to spawn 
usually has tubercles or "pearl organs." The 
tubercles commonly appear on the operculum 
and first ray of the pectoral fin and feel rough 
to the touch. The female's body becomes 
rounded with a firm belly. Live food, such as 
Vwdkhgz worms and blood worms, is excellent 
for conditioning goldfish for breeding. 
Goldfish spawn easily and the fry are 
among the most hardy and easy to raise. A 
I’ve heard our owner is a jockey. I
wonder what that means.
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ratio of two male fish to one female is used.
Aquatic plants such as water hyacinth with
long dense roots can be used as spawning
substrate. Spawning takes place with a sud-
den change in temperature. Goldfish normally
spawn shortly after dawn.
Spawning is usually accompanied by
much splashing with several eager males pur-
suing a ripe female. The males fertilize the
eggs immediately by spraying milt over them.
A good sized female will lay 5000-6000 eggs
per spawn. The eggs are adhesive, about 1 -
mm dia. They will hatch in about 24 h. Due to
the strong egg-eating tendencies of the adults,
these should be removed.
The water containing the fertilized eggs
should then be treated lightly with methylene
blue (one drop of 1 % methylene blue per liter
of water) and relatively strong aeration intro-
duced. The aeration will not only ensure a 
plentiful supply of oxygen in the water, but will
also tend to keep small particles of food mov-
ing, thus encouraging the fry to eat. The live
food given is Moina. 
Dwarf gourami 
The dwarf gourami, Colisa lalia, is hardy,
adaptable, peaceful, easy to breed, and an
ideal fish for beginners. Dwarf gourami males
in breeding condition rival the most colorful of
reef fishes. They are banded in red and blue-
green of the most intense iridescence imagin-
able. The throat and belly are also bright blue-
green. A number of new color variations of this
fish have recently appeared in the market.
To condition gourami for breeding, the
sexes are kept separate for 3-4 wk and fed live
food. When ripe, females will have extremely
bulging abdomens and the colors of the males
will be more intense. Each pair is placed in a 
12-l tank with floating plants. After a period of
acclimation, the male begins his courtship,
with outspread fins and intensified coloration.
Soon afterwards, he begins to build the bubble
nest. While he is building the nest, the male
drives the female away every time she ap-
proaches. Eventually, the nest may reach 6-
8 cm dia. and 1-2 cm thick.
Once the nest is completed, the male
will entice the female beneath it by extending
his fins and displaying his colors. When the
female approaches, the spawning embrace
begins. The male nudges the female gently
into position, wrapping his body tightly around
her. There may be a few "false starts" before
the pair attains the correct position. A few
dozen eggs are expelled beneath the nest and
fertilized by the male. The mate picks them up
and places them in the foamy nest of bubbles
at the surface.
The pair will then sink to the bottom and
separate. Soon, they are beneath the nest
again, and the embrace is repeated. This
cycle will continue until the female's supply of
eggs is exhausted. About 1000-2000 eggs will
be produced. When spawning is completed,
the female should be removed, as the male
may begin to attack her as he defends the
nest.
The eggs hatch in about a day. After 3 
days, the fry are free-swimming. The male is
removed as he may eat the fry.
The first food for the fry should be live
Brachionus sp. After 2 wk, the fry will be large
enough to take sifted Moina. Growth is typi-
cally slow, but most fry will reach 1-cm length
in a month if given sufficient food. Frequent
partial water changes (about 25%) and a big-
ger tank are also needed.
Angelfish 
The angelfish, Pterophylum scalare, 
originated in the Amazon basin in South
America. It is relatively easy to breed and
produces a substantial number of eggs and
fry. It tolerates a comparatively wide range of
water quality conditions and displays pro-
nounced parental care.
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I wonder whether we’re included in the
list of exotic tropical fishes ... We can
provide enough foliage in an aquarium,
you know ...
It is best to keep the breeding pair in a 
tank 60-cm long, 30-cm wide, and 30-cm deep.
Readiness for spawning is indicated by vigor-
ous cleaning of the aquarium glass. When the
fish is ready for spawning, the female's breed-
ing tube descends from the urogenital pore.
The male's breeding tube descends on the
actual day the spawning will take place.
The female then passes over the cleaned
portion of the glass a few times with her genital
papilla almost touching it. The eggs are de-
posited in this manner in a dozen or so strings,
with the male following behind fertilizing them.
After each string of eggs is laid, the female will
circle around and get into position for placing
the next string, usually in close proximity to the
last. Again, the male fertilizes them. Spawning
lasts 2-3 h.
The number of eggs deposited varies
according to the size of the female parent and
her age. Usually, between 300-1200 eggs are
laid per spawning. After spawning, the par-
ents will "fan" the eggs with their fins, creating
currents of water that flow over them, carrying
off the carbon dioxide that is released in respi-
ration and providing an abundant supply of
oxygen. The parents will defend the eggs from
intruders and will remove any eggs attacked
by fungus. The eggs will hatch 2 days later.
Within this t ime, one or both of the parents may
select another spot to clean and, soon after
hatching, move the fry to this clean, new spot.
After 7-9 days, the fry become free-
swimming and start to look for food. They can
be fed with the live cladoceran, Moina micrura. 
Once the young are about one month old, they
should be transferred to a large aquarium as
additional space would ensure normal, steady
growth. The fry are then fed floating pelleted
feed.
Rearing the fry 
There are three basic important require-
ments for successful rearing of the fry, namely:
Sufficient space. A 1 m3 tank can hold
about 1000 newly hatched fry. However, once
the fry are about 1-cm long, they should have
more space to grow and half the number must
be transferred to another tank.
Clean, fresh water. For the first few
weeks, just siphon off the dirt twice weekly;
then top up with the same amount of water.
When the fry are about a month old, the tank
needs to be siphoned every alternate day.
Suitable and sufficient food. The
amount and type of food to be given depends
on the size of the fry. During the first two
weeks, the fry can be fed with Brachionus sp.
A half teaspoonful of drained Brachionus per
day will be enough. At about 2 wk, the fry can
start to take sifted Moina given twice a day.
With proper selection and conditioning
of broodstock and provision of suitable spawn-
ing substrates, there is no reason why these
popular aquarium fish cannot be bred suc-
cessfully. By observing the three basic prin-
ciples of providing suitable and sufficient food,
ample space and good, clean water, the aver-
age hobbyist should soon have many beautiful
fish to enjoy and share with friends.
Source: Ornamental fish breeding by Wong
Chee Chye, Infofish International 5 /91.
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Faces of the Industry 
Aquarium fish: high value, 
low volume 
More and more Filipino businessmen 
are exporting Philippine aquarium fishes 
to the United States due to the increasing 
popularity of the hobby there. 
However, to tap its multi-million dollar 
potentials, Philippine aquarium fish ex 
ports must be competitive in terms of 
quality, price, supply, and consistency. 
According to Rosalino Perez, Deputy 
Director of Market Information Dissemina-
tion, a project of the Philippine Chamber of 
Commerce and Industry, "this can be 
done through closer government-private 
sector cooperation." He also disclosed 
that the Aquarium Fish Industries of the 
Philippines conducts technical lectures, 
on species as well as financial analyses. 
Perez also said that a buyer in the US 
is interested in acquiring 10 000 pieces 
per week of various fish species from the 
Philippines, if suppliers can offer competi-
tive prices and deliver on a regular and 
consistent basis. 
He said that even small fishermen 
and cooperatives can enter the export 
market by forging alliances with estab-
lished breeders and exporters who are 
looking for contract suppliers for volume. 
Perez said that given the high freight 
costs and the growing global demand, the 
country should export h igh value but l ow 
vo lume products which can compete even 
with the high transport costs. 
Source:" Oqtg" cswctkwo" hkuj" gzrqtv/
gtu" vq"WU"pqvgf. Manila Bulletin, 7 Janu-
ary 1992. 
Asia's costliest fish 
regarded lucky 
What is the most expensive fish in 
Asia? 
Metro Manilans have found that it is 
the"ctqycpc. a fish native to Malaysia, and 
supposed to bring good luck. 
The" ctqycpc has silvery fins that 
glitter against the light, with red-tipped fins 
lining its elongated body. It looks like an 
eel at maturity or somewhat like the 
native" gurcfc (sword fish). Its distinctive 
feature is its large mouth. 
It is the red tips of the fins that make 
this fish special for collectors. Malaysians 
ascribe good fortune and prosperity to this 
trait, indeed a rarity among the fish king-
dom. 
True enough, the" ctqycpc is a lucky 
fish in itself: a full-grown 30-cm" ctqycpc"
costs P35 000. 
Source:" Cukc)u" equvnkguv" hkuj" tgictfgf"
nwem{ by Aldric C. Dalumpines, Phi l ipp ine 
Daily Inquirer, 17 October 1988. 
'Yes' to a leading edge? 
The single most telling advantage of 
the Philippines over other countries ex-
porting marine fishes is its vast resource 
base. With more than 7000 islands, the 
country hosts seemingly countless coral 
reef species, more than 200 of which are 
exported to about 30 countries around the 
world. 
But "vast" is not limitless and, even if 
it were, environmental degradation would 
already have put constraints to the pro-
ductivity of the country's marine resources. 
Warned (Science and Technology Secre-
tary) Follosco: T h e industry is facing 
some problems which we have to address 
immediately. The absence of a resource-
*r037.dqz+"
Hope to God I won’t mistaken
for an arowana!
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Hcegu000" htqo"r0" 36"
use and management conservation policy 
has become the industry's main problem. 
This problem particularly concerns marine 
or saltwater fishes captured in our coral 
reefs. If our fishermen continue to use 
cyanide in catching marine aquarium 
fishes, we may lose our export market 
sooner than we expect because fishes 
caught in this manner do not last long. 
Cyanide also destroys our fish coral sanc-
tuaries. In fact, 80% of the country's coral 
reefs are already damaged. 
T h e second problem involves the 
use of destructive fish harvesting tech-
niques and the resultant siltation or sedi-
mentation of the sea waters due to defor-
estation. 
T h e third problem is the lack of or-
ganization among small ornamental fish 
producers and the need for the govern-
ment to establish a one-stop center for the 
processing and marketing of aquarium 
fishes for local and export markets." 
(The 4-term president of the 13-
member Phil ippine Tropical Fish Exporter 
Association and Aquascapes Philippines' 
Lolita Ty expressed this concern): T h e 
market is big, but supply is tight.." Indeed, 
this is the reason why the industry cannot 
expand. "We have to rely on what nature 
can give us." 
But something more needs to be 
done to meet increasing demand for orna-
mental fish. Marine fish breeding has 
been suggested. There are only two 
companies in the whole world - one in the 
United States and another in Europe-that 
have been successful in marine fish breed-
ing, but. . . their production costs are very 
high. To make a profit, says Ty, they will 
have to sell at a price many times over 
that quoted for wild-caught fish, so "how 
can they compete?" They cannot - at least 
not yet and maybe not for a long time - for 
which reason local ornamental fish trad-
ers are not keen on exploring marine fish 
breeding as an option. 
Source:" Vjg" qtpcogpvcn" hkuj" kpfwu/
vt{<" $[gu$" vq"c"ngcfkpi"gfig by AE Sia, Aq-
uaculture Watch , November 1990. 
UGCHFGE1CSF" 3;;4"tgugctej"000htqo"r0" 3;"
Molluscs 
Studies on stock assessment, seed produc-
tion, grow-out culture, transplantation, and eco-
nomics of bivalve culture systems will continue. 
Q{uvgt" *Etcuuquvtgc" ur0+" cpf" itggp" owuugn"
*Rgtpc" xktkfku+<" tguqwteg" gxcnwcvkqp" cpf"uqekqgeqp/
qokeu0"
Ykpfqy/rcpg" q{uvgt" *Rncewpc" rncegpvc+" cpf"
ucffng/ujcrgf" q{uvgt" *Rncewpc" ugnnc+<" ukvg" kfgpvkhk/
ecvkqp" cpf" tguqwteg" gxcnwcvkqp." urcvhcnn" hqtgecuv/
kpi." uggf" rtqfwevkqp." cpf" vtcpurncpvcvkqp0"
Seaweeds 
Itceknctkc<" kpxgpvqt{" cpf" ugngevkqp" qh"rtqfwe/
vkxg" uvtckpu." uggf" rtqfwevkqp." ewnvwtg." geqpqoke"
uvwfkgu" qh" ewnvwtg" ogvjqfu0 An inventory of" Itc/
eknctkc species and selection and development of 
productive strains with high quality agar will con-
tinue. Seed production studies will be conducted. 
Pond culture in ponds will be investigated. Refine-
ment and studies on economics of culture tech-
niques will be undertaken. 
Other Studies 
Pcvwtcn" hqqf" ewnvwtg0 Improvement of culture 
systems for various phytoplankton and strains of 
Dtcejkqpwu sp. will be conducted. Studies on 
Ctvgokc biomass production, and improvement of 
nutritional quality of brine shrimps as food for shrimps 
and finfish larvae will be continued. 
Ugchctokpi" cpf"ugctcpejkpi" rtqlgev The fol-
lowing ongoing projects in Malalison, Antique Prov-
ince, will be continued: (a) resource assessment of 
selected marine communities; (b) economic stud-
ies on utilization of resources; and (c) studies on tra-
ditional marine boundaries and territorial rights in 
fisheries. Studies on construction and placement of 
artificial reef modules for habitat enhancement will 
be considered. 
Grk|qqvke" Wnegtcvkxg" U{pftqog" *GWU+0 Studies 
on predisposing factors, etiology, and epidemiol-
ogy of EUS as well as histopathological characteri-
zation of the disease will continue. 
In addition, some researches had been sug-
gested during the two-day" Tqwpf/vcdng" Fkuewuukqp"
qp" 3;;4" Tgugctej" Cevkxkvkgu0"
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Drugs 
in Aquaculture 
Using drugs in aquatic animals for both 
curative and preventive purposes may not 
only initiate environmental pollution but also 
affect human health due to drug residues. To 
protect human health, drug residues in mar-
keted fish or shrimp are monitored in some 
major importing countries. Japan has begun 
such a monitoring program in seafood imports; 
the USA and European Economic Community 
may follow suit in the near future. 
A withdrawal period is needed for com-
plete removal of drug residues from the ani-
mal. This period can be determined according 
to the temperature of the water. Recom-
mended withdrawal periods for various drugs 
are shown below. 
Recommended withdrawal periods (num-
ber of days) for various drugs [Vjg" Hkuj"
Kpurgevqt (INFOFISH), Aug/Sep 1991, quoting" Cukcp"
Ujtkor"Pgyu. ASCC, 1st Quarter '91, Issue 5.] 
Temperature (°C) 
<12 12-22 >22 
Oxytetracycline 60 40 15 
Oxolinic acid 60 40 15 
Furazolidone 40 20 10 
Sulfamonomethoxine 60 30 15 
Sulfadimethoxine 60 30 15 
Neomycin 40 30 15 
Nalidixic acid 40 20 10 
Piromidic acid 40 20 10 
Nifurpirinol 40 20 10 
Source: Naga,The ICLARM Quarterly, Octo-
ber 1991. 
On MBV and the 
Shrimp Postlarvae 
Facts 
1. Monodon baculovirus (MBV) is the 
most prevalent disease in hatchery-reared and 
pond-cultured shrimp (Rgpcgwu"oqpqfqp) in 
the Philippines which accounted for 6 7 . 1 % of 
the 372 diagnostic cases examined from Octo-
ber 1989 to December 1990 at the DA-Bureau 
of Fisheries and Aquatic Resources. Of 9100 
shrimp samples, 5085 (55.8%) were MBV-in-
fected. 
2. There is a high positive correlation 
between host age and incidence of MBV in 
hatchery-reared shrimp postlarvae (PL). This 
indicates that incidence of MBV increases 
with increasing age of host. 
3. MBV is consistently diagnosed in all 
provinces every month. However, there is low 
correlation between occurrence of MBV and 
time (month). Therefore, MBV epizootics are 
basically hatchery and/or pond management 
related problems and do not specifically relate 
to certain geographical distribution or sea-
sonal variations. 
4. MBV is very resistant to chemical 
agents such as 150 ppm iodine, 10 ppm cal-
cium hypochlorite at maximum exposure times 
of 6 and 8 h, respectively. Likewise, MBV is 
resistant to environmental parameters such 
as freshwater (0 ppt) and 37°C at maximum 
exposure time of 4 h. This resistance is 
probably due to the tough proteinaceous 
material (polyhedrin) of MBV occlusion bodies 
which act as a protective matrix. 
Note:"Cswc"Hcto"Pgyu. Vol. VIII, No. 5, Septem-
ber-October 1990 featured"Fkugcug"Rtgxgpvkqp" kp"
Ujtkor"Jcvejgtkgu0 Also,"Tgeqoogpfgf"Rtcevkegu"
hqt"Fkugcug"Rtgxgpvkqp"kp"Rtcyp"cpf"Ujtkor"Jcvej/
gtkgu. an extension pamphlet, has been published 
by SEAFDEC/AQD. Write to: Sales/Circulation, 
SEAFDEC/AQD, P.O. Box 256, Iloilo City, Philip-
pines 5000. 
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5. Direct sunlight exposure for 4 h com-
pletely inactivates MBV in infected hepato-
pancreatic tissues. MBV, being a virus of an
aquatic species, might be far less resistant to
drying and sunlight exposure when compared
with other insect baculoviruses.
6. In pond culture, MBV infection results
in low production. These observed differ-
ences in average body weight between MBV-
negative and MBV-positive populations de-
creased as the stocking density decreased;
hence, MBV infections may not be a problem
in extensive culture where the stocking density
ranges 1-2 shrimps/m2.
7. Shrimp populations with MBV infec-
tions at stocking may harbor the virus through-
out the whole culture period. However, the se-
verity of infection (SOI) may decrease as the
culture period increases. This decrease in
SOI is probably due to the rapid regeneration
of hepatopancreatic tissues in infected shrimps.
8. Transmission of MBV in hatchery
reared shrimp larvae/PL can be by wild MBV-
infected broodstock. During spawning, these
infected broodstock may continuously shed
tremendous quantities of MBV occlusion bod-
ies and free virus via their feces before and
during spawning. MBV-contaminated feces
remained in the water until the eggs were
hatched and may have infected the shrimps
when they began feeding.
9. Production of MBV-free PL can be
achieved by means of strategic egg prophy-
laxis as described below. The principle in-
volved in this method is to eliminate all pos-
sible egg contaminants, including free MBV
virus and occlusion bodies, by means of egg
prophylaxis using iodine, benzalkonium chlo-
ride, calcium hypochlorite, or ozone-treated
seawater.
Producing MBV-free postlarvae 
Egg prophylaxis by washing and rinsing
spawned eggs is the most important step
towards the production of MBV-free shrimp
PL. Regardless of the type of disinfected
seawater used to wash the eggs, MBV-free
postlarvae are produced up to PL-15. How-
ever, there exist significant differences among
the types of disinfected seawater used in
comparison to the hatching rate of the eggs
and the survival rate in their larval and postlar-
val life stages.
Overall, the eggs washed with ozone-
disinfected seawater gave the highest survival
rate of 67.6% in PL-7 animals. This high
postlarval survival can be attributed to the
substance itself, having a rapid rate of decay in
the water with low level ozone residuals. Ozone
residuals are believed to cause genetic dam-
age to developing embryos and larval forms of
marine species; hence, activated carbon filtra-
tion is recommended to eliminate ozone resi-
due in ozonized seawater. On the contrary,
the unwashed eggs exhibited the highest hatch-
ing rate, but gave the lowest survival rate of
only 30.6% when the animals reached PL-7.
This low survival rate can be attributed to
microorganisms, such as bacteria and fungi,
that may have attached to the eggs and may
have infected the larvae after hatching. It can
also be noted in the unwashed eggs that the
average survival rate at Zoea-2 stage was
86% but abruptly dropped to 54% at Mysis-2.
In contrast, eggs washed with ozone-treated
seawater gave a relatively higher survival rate
(89.3%) at Z-2 and gradually dropped to 78.5%
at M-2 and 67.6% PL-7. Survival of the
postlarvae (PL-7) hatched from eggs washed
with ozonized seawater was more than twice
the survival of PL-7 hatched from the un-
washed eggs which was 30.6%.
Although ozonized seawater appeared
to be the best disinfectant based on high egg
hatching rate and larval/postlarval survival, its
use in small and medium scale hatcheries
would be a critical factor in terms of its capital
and operational costs. Benzalkonium chlo-
ride-treated seawater gave the second high-
est hatching rate of 60.3% making it an alter-
native choice, especially in small scale hatch-
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eries. Benzalkonium chloride is a quarternary 
ammonium compound used as a surface dis-
infectant, as a detergent, or as a topical anti-
septic. 
The iodine-disinfected and chlorinated 
seawater showed low hatching rates - 37.8% 
and 48.3%, respectively. One of the draw-
backs of using chlorinated seawater was the 
neutralization process with sodium thiosul-
fate. In freshwater environments, sodium 
thiosulfate is non-toxic, but in seawater, 1 mg/ 
l sodium thiosulfate has been shown to be 
toxic to larval penaeid shrimps. 
Summary. Although the use of ozone-
treated seawater gave the highest hatching 
and survival rates, the use of benzalkonium 
chloride-tested seawater appeared to be a 
better choice for medium and small-scale 
hatcheries due to high capital and operational 
costs of ozone generators. 
Source:" Vjg" Grk|qqvkqnqi{" qh"Rgpcgwu" Oqp/
qfqp" Dcewnqxktwu" *ODX+" kp" vjg" Rjknkrrkpgu by Dr. 
Jose M. Natividad of DA-Bureau of Fisheries and 
Aquatic Resources. Paper presented at the 2nd 
Prawn Congress; 23 Nov. 1991; Bacolod City. 
SEAFDEC/AQD R&D 
Alternative Farming Systems 
"AQD's general objective is generation of technologies that (1) have no ecological effects, (2) give 
equitable benefits to end-users, and (3) are sustainable," SEAFDEC Aquaculture Department Chief 
Dr. Flor Lacanilao stressed in his opening remarks during the" Tqwpfvcdng" Fkuewuukqp" qp" 3;;4"
Tgugctej"Cevkxkvkgu held 23-24 January at Tigbauan, Iloilo. 
As the three criteria characterize real development, the Chief noted, AQD will not support these 
two farming systems: intensive shrimp culture and milkfish pen and tilapia cage cultures in Laguna 




Milkfish pen culture and tilapia 
cage culture in Laguna Lake 
1. Ecological effects 
2. Social consequences 
(unequal benefits) 
3. Sustainability 
Antibiotics pollution; development 
of drug-resistant pathogens 
Endangers public health 
Stopped by low prices 
Reduction of natural food 
in surrounding waters; pollution 
Reduced catch of small fishermen 
Stopped by pollution, social unrest 
AQD will hence gear its R & D towards these alternative farming systems: semi-intensive/ 
extensive systems (low stocking density to prevent disease) and the use of the more extensive coastal 
waters (seafarming and searanching). 
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RESEARCH ACTIVITIES 
Most of the research projects on 13 impor-
tant commodities conducted in 1991 will be 
continued in 1992, and new studies on priority 
species identified during the" 4pf" Ugokpct/
Yqtmujqr" qp" Cswcewnvwtg" Fgxgnqrogpv" kp"
Uqwvjgcuv"Cukc will be initiated. As in previous 
years, studies are geared to support sea-
farming and searanching projects. Emphasis 
of research will be on the improvement of seed 
production and nursery culture techniques for 
species suitable for seaf arming and searanch-
ing; technology verification and refinement; 
practical feed development for marine and 
freshwater finfishes; economic analysis of 
various culture systems; and socioeconomic 
studies of coastal communities. 
Site-specific and verification studies will 
be implemented in collaboration with public 
and private sectors, and academic and re-
search institutions. 
The following studies will be undertaken: 
Marine finfishes 
Itqwrgt<" kpxgpvqt{" cpf" vczqpqo{." dtqqfuvqem"
ocpcigogpv." uggf"rtqfwevkqp." ewnvwtg." hkuj" jgcnvj"
eqpvtqn0 Studies to develop induced breeding and 
seed production techniques will continue. Hatchery 
and nursery techniques will be improved, and stud-
ies on inventory, taxonomy, and fish health control 
will be conducted. 
Oknmhkuj<" dtqqfuvqem" ocpcigogpv." jcvejgt{"
u{uvgo." hggf" fgxgnqrogpv." ewnvwtg0 Broodstock 
management and hatchery techniques will be re-
fined. Verification and economic assessment of 
hatchery and nursery techniques will be initiated in 
collaboration with private cooperators. Practical 
feed development for various life stages will be con-
tinued. Studies on nutritional requirements and 
bioenergetics of larvae and juveniles, and on nutri-
ent cycles in ponds will be continued. 
Upcrrgt<" kpxgpvqt{" cpf" vczqpqo{." dtqqfuvqem"
ocpcigogpv0 Inventory and identification of suit-
able species for broodstock development and cul-
ture will be continued. 
Ugc" dcuu<" dtqqfuvqem" ocpcigogpv." jcvejgt{"
vgejpkswgu." hggf" fgxgnqrogpv." hkuj" jgcnvj" eqpvtqn."
geqpqokeu" cpf" octmgvkpi0 Broodstock develop-
ment and management will be continued. Hatch-
ery, nursery, and grow-out culture techniques will 
be refined and verified. Practical feed development 
for various life stages will be continued. Fish health 
control, economics, and marketing for juveniles and 
table-sized fish will be investigated. 
Tcddkvhkuj<" uvqem" cuuguuogpv." geqpqokeu" cpf"
octmgvkpi0 Studies on stock assessment, socioecon-
omics of existing industry practices, and marketing 
will be undertaken. 
Ownngv<" dtqqfuvqem" ocpcigogpv." uggf" rtq/
fwevkqp0 Broodstock management and develop-
ment of hatchery/nursery techniques will continue. 
Freshwater finfishes 
Vkncrkc<" uvtckp" eqorctkuqp" cpf" gxcnwcvkqp."
ugngevkxg" dtggfkpi." hggfu" cpf" hggfkpi" vgejpkswgu0"
Procedure for strain comparison and evaluation will 
be refined. The ecological effect of new strains will 
be investigated. Selective breeding will be under-
taken. Feeding techniques will be improved. 
Ecvhkuj<" kpfwegf"dtggfkpi." jcvejgt{" cpf" pwtu/
gt{" vgejpkswgu." hggf" fgxgnqrogpv0 Induced breed-
ing, hatchery and nursery techniques will be re-
fined. Practical feed development for juveniles will 
be continued. 
Dkijgcf" ectr<" kpfwegf" urcypkpi." hggf" fgxgn/
qrogpv." hkuj" jgcnvj" eqpvtqn0 Induced breeding and 
hatchery techniques will be refined. Practical feed 
development for juveniles and adults will be contin-
ued. Fish health control in hatchery, nursery, and 
grow-out will be undertaken. 
Tgf" vkncrkc<" ugngevkxg" dtggfkpi." jcvejgt{"
vgejpkswgu0 Selective breeding will be conducted 
and hatchery techniques will be refined. 
Ornamental fish 
Octkpg" qtpcogpvcn" hkuj<" dtqqfuvqem" fgxgnqr/
ogpv." igpgvke" kortqxgogpv0 Broodstock manage-
ment techniques will be developed for some marine 
ornamental fish. 
Crustaceans 
Owfetcd<" rqpf" cpf" ecig" ewnvwtg0 Verification 
studies on pond and cage grow-out cultures will be 
conducted. 
Vkigt" ujtkor<" dtqqfuvqem" ocpcigogpv." ewn/
vwtg." hggf"fgxgnqrogpv." hkuj" jgcnvj" eqpvtqn0 Brood-
stock management and genetic selection studies 
for better fry quality will be undertaken. Verification 
of hatchery techniques with emphasis on disease 
and standardization of criteria for fry quality will be 
continued. Practical feed development for juve-
niles and adults will be continued as well as the 
assessment of quality of artificial feeds. Pond cul-
ture systems will be improved. 
Qvjgt"ujtkoru" *R0" ogtiwkgpuku" cpf"R0" kpfkewu+<"
geqnqi{." dtqqfuvqem" fgxgnqrogpv." ewnvwtg0 Brood-
stock development will continue, and hatchery and 
grow-out culture techniques will be verified. 
*vq"rcig" 37+"
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